Abstract. Low-carbon city ecological city has widely concerned in China's urban planning and construction circles. Jinan has made attempts to low-carbon ecological construction since 2007. This study discussed the policy and practice of low-carbon ecological in British and Japan. Based on detailed analysis on low-carbon ecological city, this paper proposed some suggestions for the development of low carbon ecological city in Jinan.
Introduction
China's goal of reducing its carbon intensity(CO2 per unit of GDP) by 40% to 45% below 2005 levels by 2020 will require the strengthening and expansion of energy efficiency policies across the buildings, industries and transport sectors [1] . In order to achieve these goals, developing low-carbon ecological city is one of the most effective measures that Chinese government takes mainly on reducing its carbon intensity.
According to statistics by academic exchange department, Chinese society for urban studies, the amount of the construction of "low-carbon ecological city" has reached 259, accounts for 90.2% of the prefecture-level cities [2, 3] . The construction amount of low-carbon ecological city keeps growing at a staggering rate compared with 135 at the end of 2003[4] . It is not hard to see, low-carbon ecological city has widely penetrated the city construction practice of the government. Also China is becoming one of the most positive and active countries to explore low-carbon ecological city construction in the world.
The Policy and Practice of Low-Carbon Foreign Ecological City
Many international cities attach great importance to minimization of cost in the process of economic development and the balance and harmony between man and nature.
In 2003, the British government published a white paper titled "our energy future: creating a low-carbon economy", the concept of which is put forward for the first time [5] . In order to promote the transition of low-carbon economy as soon as possible, the British government established the Carbon Trust responsible for low-carbon technologies and carbon emissions reduction in enterprises and the public sectors [6] . Carbon trust and energy conservation foundation jointly promoted the UK low carbon city project (Low Carbon Cities Programme, LC -C -P). In the past more than 10 years, the UK has gradually formed the basic operation system of low carbon economy based on carbon trading market [7] .
Due to poor resource and imports for 94% of its primary energy supply, Japan has always attached great importance to the development of low-carbon economy, new energy, energy conservation. The concept of "Low carbon" reflects the establishment of legal acts [8] . Meanwhile it implants into people's mind gradually and starts from the daily life. As early as in 2004, the environment ministry had launched the research project which aim at putting forward concrete countermeasures for the goal of a low carbon society in 2050 [9] . In 2008, the global environment fund project team of the environment ministry issued an "action plan for achieving a low carbon society", which put forward the anticipated target, the corresponding technical and institutional support in residence, industry, transportation, energy conversion and so on [10] . Now Japan is the most advanced and leading country in energy saving and new energy.
Suggestions of Low-Carbon Ecological Construction in Jinan
Jinan is the provincial capital of the big economic province of China's eastern coastal-Shandong province. It is national sub-provincial city and coastal open city. Jinan is next to Mount Tai in south, to Yellow River in north [11] . In 2013, ecological city, water ecological civilization city, ecological garden city, forest city, environmental protection model city are proposed for the first time in Jinan. Five-year action of ecological city has been carried out until 2017 in Jinan. This action includes urban ecological greening construction, water conservation, wetland construction protection, biodiversity conservation, spring protection [12] . These suggestions of low-Carbon ecological construction in Jinan mainly include the following aspects.
Low-Carbon Ecological Agricultural Development Path
Agriculture as the foundation industry of national economy is one of the important sources of greenhouse gas emissions [13] . And there are huge potential in terms of developing low carbon economy in the agriculture. Therefore Jinan positively response to the call of "low-carbon economy" and achieve the transition of from the high carbon agriculture to the low carbon agriculture. The agricultural low carbon ecological development has made significant achievements, which are mainly shown in the following five aspects:
First, construction of rural methane. Rural biogas can not only save energy and reduce greenhouse gas emissions, but also change the agricultural waste into useful resources [13] . Thus it is the most effective way of low carbon economy in rural area. In 2010, According to each of the 10 m pool with an annual output of 500 m 3 biogas, the city's household biogas ownership having 160000 units, can be an annual output of 80 million m 3 biogas,which are equivalent to 57000 tons of standard coal, reducing150000 metric tons of CO2 emissions, 485.5 tons of SO2 emissions. In addition, biogas fermentation residues (renewal, biogas slurry) , which is also a good organic fertilizer, can replace chemical fertilizers used in agricultural production. Also biogas slurry spraying on the leaf of crop also helps to inhibit and kill pests and diseases. Therefore they can be the alternative of pesticides. And the research shows that biogas in rural households can directly save about 1000 yuan throughout the year.
Secondly, the comprehensive utilization of straw. Crop straw is a kind of cheap, clean renewable energy. The sulfur content is only 0.38%, about 33% of the coal. However its calorific value can reach 50% of standard coal. In the past, most of rural straw, burnt to get rid of it , not only polluted the environment but also caused the waste of resources. Therefore, the most direct and effective measures to reduce the CO2 emissions of agriculture is to raise the proportion of straw returned ground. In Jinan maize straw comprehensive utilization rate reaches about 84%, even 93.6% in the key area.
Thirdly, agricultural non-point source pollution control. Livestock and poultry breeding not only discharge a large amount of waste water, but also produce greenhouse gases which can lead to global warming. In strict accordance with the "livestock and poultry farms pollutant emission standards", clean livestock and poultry breeding requires harmless disposal and fertilizer utilization of Waste and sewage, making the comprehensive utilization rate of feces having more than 90%. At present, more than 180 biogas engineering are built in Jinan and the processing amount of waste exceeds more than 230 tons a year, annual output of methane having more than 190 m 3 . Fourthly, the development and utilization of renewable energy sources such as solar energy. In accordance with the "government subsidies, enterprise benefit, farmers raise", the sunshine roof project such as solar water heater use were carried out in Shanghe, Pingyin and Huaiyin County. At the same time, solar street light project and wind energy in Licheng were conducted.
Fifthly, to promote formula fertilization soil testing and integrated pest management technology. In recent years, Jinan has centered on strengthening the construction of plant protection system, intensifies agricultural pests monitoring, tries to reduce chemical pesticide use and promotes biological pesticide and physical insecticidal technology on crops and vegetables.
Low-Carbon Ecological Industrial Development Path
Recently Jinan has carried out circular economy pilot projects and set up some low carbon economy pilot demonstrations. A batch of enterprises explore low-carbon development through the introduction of low-carbon technologies and the upgrading in electric power, transportation, construction, metallurgy, chemical, petrochemical and high-pollution high-consumption industry. These measures taken by the government mainly reflect in the following respects. (1) 
Optimization of Energy Consumption Structure
Speed up the application of new energy and renewable energy, replacing traditional energy consumption. Given the dominance of coal consumption, Jinan promotes the coal purifying technology innovation and strengthens the construction of infrastructure. At the same time, it develops renewable and clean energy such as solar energy, geothermal energy, biogas biomass energy power, and comprehensively utilizes the coal-bed gas and coal gangue, minimizing energy consumption intensity and carbon intensity, and realizing carbon emissions down and economy growth up.
Promotion of Low Carbon Buildings
The main measures of the implementation and promotion of low-carbon buildings include the following aspects in Jinan.(1) According to 65% of the new residential building energy saving and 50% of public building energy efficiency standards, it strengthens the supervision of project construction process.(2) It actively promote both the heat metering and energy efficiency of residential buildings [14] . Solar hot water system must be installed in new multi-storey buildings and solar hot water system pipe, pipe fittings must be embedded in small high-level, high-rise buildings. (3) The demonstration projects for renewable energy application buildings and for building energy efficiency in Jinan have been launched in recent years.
To Develop the Low-Carbon Transport
Transport, as an important carrier, is the important source of greenhouse gases. The current overall transport development is still a kind of extensive development pattern in Jinan. At the same time, this status must strive to change. The construction of low-carbon transportation system must be speeded up.
Carbon emissions are mainly manifested on the number of motor vehicles and motor vehicle emissions in the field of urban traffic. Whether to develop orbit transportation, public transportation, bus rapid transit, taxi and other transportation tools, and to advocate bicycle travel is the important indices to examine the city for reducing carbon emissions.
The core of the transportation industry to achieve energy conservation and emissions reduction strategy is the direction of bus priority and green transportation. In the process of developing low carbon, the public transport system explores a road with the characteristic of Jinan. The main measures include the following aspects: (1) Public transport priority development. (2) Public transport energy conservation and emissions reduction plan combined with the overall urban planning. (3) Low-carbon bus development with the help of international advanced ideas and technology. (4) Popularization and application of new energy bus. (5) Guidance and propaganda for public transport week and car-free day activities.
